Expression of platelet-derived growth factor-A (PDGF-A), PDGF-B, and PDGF receptor-alpha and -beta during human testicular development and disease.
Platelet-derived growth factor (PDGF) plays a critical role in regulating the development and functional control of various tissues and has been implicated in the pathogenesis of serious diseases, including cancer and atherosclerosis. Given the emerging role of PDGF in the development and function of male gonads, we compared the expression profiles of the mRNAs of the PDGF A- and B-chains and of the PDGF receptor (PDGFR) alpha- and beta-subunits in fetal and adult human testis. The immunohistochemical localization of the corresponding proteins in fetal, adult, and diseased human testicular tissues was also analyzed. PDGFs and PDGFRs mRNAs were readily detected by both Northern analysis and RT-PCR. The transcript levels were higher during 16-20 wk gestation, significantly lower at 24-28 wk, and increased in the adult. An identical pattern of protein expression was confirmed by immunohistochemistry, although the cellular localization of the PDGF system changes during postnatal development, concomitantly with the progression of spermatogenesis. In the testicular samples from patients affected by either complete aplasia of germ cells or various grades of spermatogenic arrest, the immunohistochemical localization of PDGFs and PDGFRs was different from normal, confirming a close connection between germ cells and PDGF system distribution. These results indicate that PDGF, through complex interactions, could play a leading role in ontogenesis and testicular pathophysiology in humans. Finally, the expression of PDGF ligands and receptor proteins in Leydig cell tumors suggests a relationship of the PDGF system to tumorigenesis or tumor progression in this testicular neoplasm.